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Título: Validación en español del Questionnaire on Teacher Interaction en 
los cursos superiores de educación primaria (QTI-P) y cómo esta interac-
ción influye en el rendimiento académico. 
Resumen: The Questionnaire on Teacher Interaction (QTI, Wubbels et al., 
1985) se basa en el Modelo Interpersonal de la Conducta del Profesor 
(MITB, en inglés) y mide las interacciones del maestro con el alumnado 
percibidas por éstos. Goh y Fraser (1998) adaptaron el QTI para su uso en 
los cursos superiores de la educación primaria (QTI-P). Los objetivos del 
estudio son (a) validar al castellano el QTI-P y (b) analizar la influencia de 
estas interacciones en el rendimiento académico del alumno. Se administró 
el QTI-P a 397 alumnos de 4º y 6º curso de cuatro colegios públicos selec-
cionados de forma incidental. Las 8 escalas del QTI-P se ordenan de forma 
circular alrededor de dos ejes o dimensiones independientes: Control y Af-
filiation. Como medida de rendimiento académico se usaron las calificacio-
nes de final de curso en cuatro asignaturas. Para comprobar los objetivos se 
emplearon modelos de ecuaciones estructurales multinivel. La fiabilidad y 
la correlación intraclase de escalas y dimensiones son buenas. Se confirma 
la estructura factorial, circular y multinivel propuesta por el MITB. Tam-
bién se comprueba el efecto del ambiente social del aula tanto en la pun-
tuación de cada niño en cada escala del QTI-P como en sus calificaciones 
escolares. El QTI-P es un instrumento adecuado para medir el ambiente so-
cial del aula y para pronosticar el rendimiento académico de cada niño. 
Palabras clave: Relaciones interpersonales maestro-alumnado. Ambiente 
social del aula. Cursos superiores de educación primaria. Rendimiento aca-
démico. 
  Abstract: The Questionnaire on Teacher Interaction (QTI, Wubbels et al., 
1985) is based on the Model for Interpersonal Teacher Behaviour (MITB) 
and measures teacher-student interactions as perceived by students. Goh 
and Fraser (1998) adapted the QTI for use in the upper grades of primary 
education (QTI-P). The objectives of this work are (a) to validate the Span-
ish version of the QTI-P, and (b) to analyse the influence of these interac-
tions on students’ academic performance. The QTI-P was administered to 
397 fourth and sixth grade students at four incidentally selected public 
schools. The eight scales of the QTI-P are arranged in a circular structure 
around two independent axes or dimensions: Control and Affiliation. End-
of-year grades in four subjects were used as a measure of academic per-
formance. Multilevel structural equation models were used to assess the 
objectives. We found suitable reliability and intraclass correlation of scales 
and dimensions. The factorial, circular and multilevel structure proposed 
by the MITB was validated. The effect of the classroom social environment 
on each child’s score in each QTI-P scale and on their school grades was 
also verified. The QTI-P is a valid instrument to measure the social envi-
ronment of the classroom and to predict the academic performance of 
each child.  
Keywords: Teacher-student interpersonal relationships. Classroom social 




The concept of the learning environment, developed from 
the pioneering work of Murray and Lewin in the 1930s, rec-
ognised that behaviour depends on the person and the envi-
ronment. In the school context, this principle implies that 
teacher and student behaviours influence each other, and 
that their interaction is of crucial importance to student 
learning (Abelló et al., 2020). In the last 50 years, this recog-
nition has inspired the study of the classroom learning envi-
ronment, especially through students’ perceptions (Fraser & 
Walberg, 2005). 
Research shows that teacher variables are the best predic-
tors of students’ outcomes (den Brok & van Tartwijk, 2015). 
Teacher-student interactions (TSI) are argued to be one of 
the main factors determining students’ success at school 
(Jimerson & Haddock, 2015; Roorda et al., 2011). However, 
each teacher’s behaviour is individual and different from her 
colleagues’ behaviour, and may or may not be appreciated by 
her students. It is also true that students find some teachers’ 
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behaviour more agreeable than others’. But beyond personal 
preferences, students in a given class tend to view the class-
room learning environment in a similar way, and differently 
from other students’ perceptions of their classes (Scott & 
Fisher, 2004). Numerous studies have found higher academ-
ic achievement and more positive student attitudes in classes 
where students perceived more positive interpersonal teach-
er behaviours (Cornelius-White, 2007; Tennant et al., 2015). 
In contrast, perceptions of conflictive relationships with 
their teachers can reduce motivation and lead to poorer per-
formance (Wubbels et al., 2012). Interpersonal theory has 
successfully conceptualised TSI (Wubbels et al., 2012) in 
terms of teachers’ Affiliation or affective behaviours, and 
Control or organisational behaviours, concluding that the 
more positive these behaviours, the higher the students’ 
learning outcomes (Passini et al., 2015). The development of 
instruments to learn how students perceive their teachers’ 
behaviour is therefore of paramount importance. 
Our aim in this study is to validate the Questionnaire on 
Teacher Interaction (QTI) for use with Spanish upper primary 
school students. The QTI was originally developed by Wub-
bels, Créton and Hooymayers (1985) to examine TSI 
through secondary students’ perceptions. It has been trans-
lated into more than 15 languages, and revised and adminis-
tered in numerous countries (Fraser & Walberg, 2005). 
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However, the QTI has not often been applied in primary ed-
ucation (QTI-P; Goh & Fraser, 1998), despite the remarkable 
differences between primary school and secondary school 
cultures (Maulana et al., 2012), and the way primary school 
teachers cultivate different types of classroom climates from 
those of their secondary school colleagues (Fisher et al., 
2011). The results obtained with QTI in secondary education 
cannot, therefore, be straightforwardly generalised to prima-
ry education, nor can outcomes be transferred from one 
country to another. Multicultural and cross-national studies 
with QTI in secondary schools (den Brok & van Tartwijk, 
2015) show that although the QTI structure is generally 
common across countries, the perception of teacher behav-
iour varies among them (Maulana et al., 2012). There is 
therefore a clear need to advance our knowledge of TSI 
among primary school teachers in different countries. 
 
The model of interpersonal teacher behaviour  
 
Wubbels et al. (1985) applied Leary’s (1957) general 
model for interpersonal relationships to the context of edu-
cation. The Leary model is represented as a circle with two 
independent, intersecting dimensions: Control (Dominance–
Submission), the degree of control over the communication 
process, and Affiliation (Cooperation–Opposition), the de-
gree of cooperation felt by those involved in the communi-
cation process. Intermediate points between Dominance, 
Cooperation, Submission and Opposition can be defined to 
divide the interpersonal circle into eight sectors. 
The Model of Interpersonal Teacher Behaviour (MITB) 
proposed by Wubbels et al. (1985; 2012) uses the same axes 
of Control and Affiliation (dimensions) as Leary (1957) and 
describes eight types of teacher interpersonal behaviours 
(TSI): Steering (S1), Friendly (S2), Understanding (S3), Ac-
commodating (S4), Uncertain (S5), Dissatisfied (S6), Repri-
manding (S7), and Enforcing (S8) (Figure 1). The MITB is 
characterised by its circumplex or circular structure, which is 
based on the following assumptions: (1) the eight behaviour-
al scales of the MITB are represented by two dimensions, 
Control and Affiliation; (2) the two dimensions are uncorre-
lated; (3) the scales are evenly distributed in a circular struc-
ture. Each scale is expected to load on both dimensions at 
the same time, although with different magnitudes. The 
scores of the two dimensions are a linear combination of the 
eight scale scores from the QTI according to the following 
equations, in which the coefficients (±.92 o ±.38) are the 
theoretical geometric coordinates of each scale in the inter-
personal circle (Wubbels & Brekelmans, 2005) (Figure 1): 
 
Control =    .92*S1 + .38*S2 – .38*S3 – .92*S4 – .92*S5 – 
.38*S6 + .38*S7 + .92*S8 
Affiliation = .38*S1 + .92*S2 + .92*S3 + .38*S4 – .38*S5 – 
.92*S6 – .92*S7 – .38*S8,                                                   (1) 
 
where each scale is as follows: S1, Steering…, and S8, 
Enforcing. Note that (a) Control and Affiliation are error-
free measures, and (b) scales at a distance of three (S1 with 
S4, S2 with S5, …) are uncorrelated (Figure 1) or, in factorial 
terms, orthogonal (Mindrila, 2017). 
 
 
Figure 1. Interpersonal Teacher Behaviour Circumplex Model (Wubbels et 
al., 2012). 
 
Past Research in QTI in Primary Education (QTI-
P) 
 
The QTI was developed in the Netherlands to examine 
interpersonal teacher behaviours through students’ percep-
tions using eight scales corresponding to the eight sectors of 
the MITB. Wubbels and Levy (1991) reduced the original 
version of 77 items to 64 (eight scales each with eight items) 
for use with US samples. Fisher, Henderson and Fraser 
(1995) validated a new 48-item version for use in the Aus-
tralian educational context (each scale has six items). Several 
studies have found satisfactory reliability and validity values 
for the QTI (Wubbels et al., 2012). 
Goh and Fraser (1998) adapted the Australian secondary 
education version of the QTI to use with upper primary stu-
dents in Singapore (QTI-P). They simplified the vocabulary 
and sentence structure of the secondary school version and 
also changed the format from a five- to a three-point re-
sponse, and from ‘important’ to ‘frequent’. The QTI-P was 
initially validated with 1,512 students in 39 fifth grade classes 
in 13 randomly-selected elementary schools. 
The QTI-P has been validated with students aged be-
tween nine and 14 years old in several countries including 
Malay (Scott & Fisher, 2004), Brunei (den Brok et al., 2005), 
Greece (Kokkinos et al., 2009) and Turkey (Telli & den 
Brok, 2012). The results with the QTI-P replicate those ob-
tained in high schools, although with slightly lower reliability 
values (Kokkinos et al., 2009; Telli & den Brok, 2012), and 
higher mean scores in the two dimensions (Control and Af-
filiation), particularly in Affiliation (Fisher et al., 2011). 
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In general, these are studies with large samples, mainly in 
higher age ranges (fifth grade or above); they use three-point 
scales to measure teacher behaviour in a specific subject, 
they follow similar procedures to study the psychometric 
properties of the QTI-P and they usually adopt academic per-
formance as the criterion for studying predictive validity. 
Table 1 presents a comparison of studies that have used the 
QTI-P. 
 
Table 1. Comparison of previous studies on the version of the QTI for students in the upper grades of primary education. 
Investigationsa Goh and Fraser (1998) Scott and Fisher (2004) den Brok, Fisher, and Scott 
(2005) 
Kokkinos, Charalampous, 
and Davazoglou (2009) 
Telli and den Brok 
(2012) 
Starting QTI Australia Australia Australia Australia USA 
Country Singapore Malaysia Brunei Greeceb Turkey 
Sample size 1512 3194 1305 273 626 
Course 5º 4º-5º-6º 6º-7º-8º 5º-6º Unspecified 






























2  Deltd 
Itemc 
Steering  .63 .90 .18 --- --- .81 .20 0 --- .82 .24 0 .73 --- .13 1-9-25 --- .83 .20 --- 
Friendly  .78 .96 .38 --- --- .84 .20 0 --- .83 .19 -1 .76 --- .12 2-34-42 --- .90 .18 --- 
Understanding  .65 .94 .30 --- --- .81 .18 0 --- .82 .22 -2 .64 --- .14 3-19-35 --- .70 .20 --- 
Accommodating  .58 .73 .13 --- --- .75 .18 0 --- .76 .26 0 .59 --- .44 4 --- .76 .26 --- 
Uncertain  .50 .83 .15 --- --- .84 .21 37 --- .79 .14 0 .36 --- .33 All --- .90 .20 --- 
Dissatisfied  .76 .96 .33 --- --- .77 .18 0 --- .74 .16 -1 .65 --- .12 6,22 --- .86 .16 --- 
Reprimanding  .74 .93 .35 --- --- .86 .24 0 --- .85 .22 0 .63 --- .19 23 --- .92 .28 --- 
Enforcing .58 .81 .15 --- --- .62 .14 24 --- .70 .17 -2 .55 --- .23 8,16,24 --- .87 .31 --- 
Scores Aggregated by Classroom Aggregated by Classroom Aggregated by Classroom Student scores Aggregated by Class-
room 
Factoring No. Use original QTI scales 
for Secondary 
No. Use original QTI scales 
for Secondary 
No. Use original QTI 
scales for Secondary 
EFA (20 items, 5 scales) 
CFA (27 items, 7 scales,  
between .51 and .64  
No. Use original QTI 
scales for Secondary 






--- --- CFA multilevel with scales. 
Only Control significant 
--- EFA with scales. 3 




--- --- --- --- Correlation Dimen-
sions 
Multilevel NO NO YES NO NO 
Predictive Validity Criterion: Performance test 
and attraction rating Scale in 
Mathematics. Technique: 
Correlation and MANOVA 
Criterion: Performance test 
and rating scale of enjoyment 
in Science Technique: Cor-
relation and Linear regression 
Criterion: Mean in 7 items 
of enjoyment Science 
Technique: multilevel, 
ANOVA (student, class, 
teacher), with Dimensions 
Criterion: Estimated Per-
formance in Maths and 





a We do not include studies that have been applied to primary school students, and that have not used the QTI-P, but rather the version of the QTI for sec-
ondary (for example, Fisher et al., 2011, in Australia, and that of Poulu, 2014, in Greece). 
b In 2017, Charalampous and Kokkinos conducted a new study in Greece, but we have not included it because they incorporate 21 non-original items to the 
QTI-P. 
c Deleted items: It has not been done (---), it is not indicated which specific items have been eliminated (-1, -2), or it is not explained how it was done. 
 
Our study introduces several innovations with regard to 
the sample, the response scale, the criterion, and the valida-
tion procedures. The use of large samples can skew some re-
sults, such as the model fit (Iacobucci, 2009). To prevent the 
sample characteristics from affecting our results we use a 
smaller sample, and as our aim is to study the responses of 
younger students than in previous research, we include 
fourth grade students, the first grade considered as upper 
primary education. Two further innovations concern the 
QTI-P response scale and the respondents. According to 
Telli and den Brok (2012), the three-point scale may not 
provide sufficient differentiation in the QTI-P version, result-
ing in unexpected correlations. In addition, Zijlstra, Wub-
bels, Brekelmans and Koomen (2013) have shown that first 
and second grade students have a good understanding of the 
five-point scale in the QTI-EP (the early primary version). 
García Bacete, Ferrá, Monjas and Marande (2014) also 
reached the same conclusion for a sample of Spanish stu-
dents. In previous research, students were usually asked 
about the behaviour of a subject teacher. The figure we se-
lected for our study is the teacher-tutor, who is more repre-
sentative of the primary school culture than a subject teach-
er, who better represents the culture of secondary education 
(García Bacete et al., 2014; Maulana et al., 2012). The teach-
er-tutor is the person who spends most time in the class-
room, teaches most of the subjects and is responsible for es-
tablishing classroom rules and procedures (Jimerson & Had-
dock, 2015). As for the criterion, rather than the commonly 
used standardised academic performance tests (Scott & 
Fisher, 2004), we use school grades because students’ per-
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ceptions of TSI have a greater effect on their grades than 
standardised tests (Roorda et al., 2011). 
With regard to the psychometric characteristics, these 
studies find that the scales have high reliability values when 
they are calculated using class aggregated ratings. However, 
in studies that use students’ scores, these reliability coeffi-
cients are much lower. In fact, three scales––
Accommodation, Uncertain and Enforcing––tend to have  
values below .60, particularly for the Uncertain scale. Despite 
these results, decisions are not usually taken on the scale 
composition, perhaps because the Eta squared values (η2) or 
the intraclass correlation (ICC) are good, normally above .15 
in all the scales. 
Turning to the validation of the circumplex model, two 
generalised trends can be seen: (a) the use of class aggregated 
scores in scales and dimensions, ignoring individual student 
scores, and (b) the use of factor analyses of the effects of the 
dimensions on the scales, ignoring the effects of the scales 
on the items (den Brok et al., 2006), reducing second-order 
factor models to first-order models. However, as Lüdtke et 
al. (2008) point out, class aggregated variables can only be 
used in level 2 of analysis, and studies that have used them in 
the first level have committed bias and parameter distribu-
tion errors (F, t, z,…). The most commonly used methods 
are analysis of interscale correlation patterns, which yield an 
acceptable fit of the scales to the dimensions, with some 
overlap between scales (for example, Telli & den Brok, 
2012), and exploratory factor analysis (EFA) (Kokkinos et 
al., 2009). However, these methods are less efficient at con-
firming the two dimensions, their orthogonality and the po-
sition of the scales (Telli & den Brok, 2012). The only stud-
ies to use confirmatory factor analysis (CFA) are that of 
Kokkinos et al. (2009), which only confirms seven scales 
with α between .51 and .64, and the one by den Brok et al. 
(2005), which was also a multilevel study, but used class ag-
gregated scores, not individual student ratings. In our study 
we performed CFA, with second-order and multilevel fac-
tors, in which the observable variables (items), the scales, the 
students’ scores (level 1) and the classroom scores (level 2) 
were all considered. 
Nonetheless, these previous studies demonstrate the 
predictive validity of the QTI-P using different criteria (aca-
demic performance, enjoyment, in one or various subjects). 
The highest achievements and the best student classroom at-
titudes, liking for and enjoyment in the subjects of mathe-
matics and sciences were found in the classes in which the 
teachers displayed more Steering, Friendly and Understand-
ing behaviours, and fewer signs of Dissatisfied and Repri-
manding behaviours (Goh & Fraser, 1998; Kokkinos et al., 
2009; Scott & Fisher, 2004). Various analytical procedures 
were used (correlations, linear regression, hierarchical linear 
model and analysis of variance). We used CFA and multi-
level structural equations models (SEM). 
 
Objectives and hypotheses 
 
Our aim is to test the structure (factor, circumplex and 
multilevel) of the Spanish version of the QTI-P and to learn 
whether the QTI-P is a good predictor of students’ academic 
performance, based on meticulous attention to the scales’ 
composition and to cultural differences, as suggested by 
Wubbels et al. (2012). To this end, we posit four hypotheses 
(H#): (H1) The structure of the Spanish version of the QTI-
P for fourth and sixth grade primary school children follows 
the factorial structure of the English version of the QTI-P. 
That is, the students’ interpersonal perceptions of the teach-
er’s interaction with the students, expressed through the 
QTI-P, are grouped in eight behavioural scales (S1 to S8); 
(H2) The data of the Spanish version of the QTI-P fit the cir-
cumplex structure defined by the MITB, Equation 1. (H3) As 
the students are grouped in classes, the data will take a multi-
level structure, where level 1 is the student level, and level 2, 
the class. That is, the classroom environment will have an ef-
fect on the students’ perceptions of the teacher’s behaviours. 
(H4) The students’ interpersonal perceptions of the teacher’s 
behaviour, dimensions of the QTI-P, will predict school learning, 






This study is part of a larger research project on peer re-
jection in primary education and the variables that play a part 
in its development and continuation, together with interven-
tions to prevent and correct it (García Bacete et al., 2019). 
The present study was carried out with students in the fourth 
and six grades of primary education (n = 409) in four repre-
sentative Spanish urban public schools, selected incidentally 
in two locations close to the university that led the project. 
The students were from medium socioeconomic status fami-
lies, and their ethnic origin was predominantly Caucasian 
(97%). The participation rate was 97%, and the sample com-
prised 397 students, 212 (average age = 9.91; SD = 0.28; 
55.7% girls) in nine fourth grade classes (average class size= 
23 students) and 185 (average age = 11.89; SD = 0.38; 45.4% 
girls) in ten sixth grade classes (average class size = 19 stu-
dents). Twelve students did not participate for various rea-
sons: they joined the school in the final months of the study, 
they did not have parental authorisation or they did not at-
tend school on the day the questionnaire was administered. 
The mean performance in the four subjects evaluated was 
3.70 and 3.46 in mathematics, 3.78 and 3.50 in sciences, 3.89 
and 3.69 in Spanish language and 3.70 and 3.58 in Valencian 
language, in the fourth and sixth grades, respectively. The 
only significant difference between the fourth and sixth 
grades was in sciences (t = 2.21, df = 395, p = .028). In the 
fourth grade, 9.4% of the children had learning difficulties 
compared to 6.4% in the sixth grade. The sociometric distri-
bution was the same for the two grades (78.3% and 73.7% 
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average, 8.0% and 12.4% preferred, 9.9% and 9.7% rejected, 
1.9% and 2.7% neglected, and 1.9% and 1.1% controversial, 
in fourth and sixth grades, respectively) and correspond to 
the mean percentages found by García Bacete, Jiménez et al. 
(2014) for the Spanish population. The nine fourth grade 
teacher-tutors were all women, and of the ten sixth grade 
teacher-tutors, five were women and five, men. All but two 
of the 19 had been class tutors since the start of the two-year 
education cycle, the other two taking on this role at the start 
of the academic year of the study. Only one fourth grade 
teacher was new to the school. All of them had at least ten 




Questionnaire on Teacher Interaction-Primary (QTI-P). The 
items in the QTI-P (Goh & Fraser, 1998) are descriptive 
statements of typical classroom experiences and teacher be-
haviours with the student group in class. The QTI-P items 
emphasise shared perceptions by placing the student at the 
class level with statements such as “This teacher is friendly”, 
rather than a statement asking for the student’s individual 
opinion, such as “This teacher seems friendly to me”. The 48 
questionnaire items are arranged in eight six-item scales in 
cyclic order so that the first, second,… and eighth item in 
each group assesses one of the eight scales of the model. 
The Appendix presents the 48 items of the QTI-P I in Span-
ish, together with the scale to which it belongs (Goh & Fra-
ser, 1998). The items were adapted from English into Span-
ish through a process of back translation with the participa-
tion of five experts, one of whom was a native English pro-
fessional. The children were asked to respond to questions 
about their teacher on a 5-point Likert scale (“never hap-
pens”, “happens very little”, “happens sometimes”, “hap-
pens very often” and “always happens”). Each child’s score 
on each scale of the QTI-P is the arithmetic mean of their 
scores on the items from that scale (range 0-4); for reasons 
of interpretation, they were then transformed to a score with 
a range of 0-1, and continuous values, which does not affect 
the factorial structure since the correlation between a 0-4 
scale and a 0-1 scale is equal to unity (r = 1); the covariance 
structure of the models therefore does not change, as the fit 
indices and parameter significance indicators are identical. 
Finally, each child’s score in each of the two dimensions is 
calculated using Equations 1, proposed by Wubbels and 
Brekelmans (2005). 
 
Academic performance. Grades in the subjects of mathemat-
ics, science, Spanish language and Valencian language from 
the fourth and sixth grade end-of-year exams were used, ap-
plied on a 5-point scale (insufficient, sufficient, good, very 
good and excellent). To calculate the level 2 scores for per-
formance in each subject, the mean for each class was calcu-
lated from each student’s grade in the respective subject. The 
study by Kokkinos et al. (2009) also used achievement grades 
assigned by the teacher, but they applied an estimate of the 




The study was approved by the University Ethics Com-
mittee, the School Councils of the participating schools and 
the Department of Education of the Valencian Regional 
Government (Spain). The QTI-P was administered to each 
class as a group and the process lasted approximately 20 
minutes. Participation was voluntary and all the families gave 




The data were analysed using the programs SPSS 24 
(IBM, 2016) and EQS 6.3 (Bentler, 2016). Descriptive, relia-
bility and correlational analyses (Pearson and ICC), CFA and 
multilevel SEM were performed to test the hypotheses. In 
the CFA and SEM, the indices proposed by Steiger (2007) 
were used as goodness-of-fit criteria. For the comparison be-
tween non-nested models we followed the Akaike infor-
mation criterion procedure (AIC, Burnham & Anderson, 
2004). 
To test the first hypothesis (H1) on the composition of 
each scale, we performed a first-order CFA (Figure 2) and a 
reliability analysis to assess the internal consistency of the 
eight scales. First, we checked whether the QTI-P items 
loaded significantly on each of their corresponding first-
order factors, or scales. To this end we used the students’ 
individual scores for the 48 original items and covariances 
among the eight scales (M1), until a factor configuration that 
fitted the data was reached (M2). For each scale we estimat-
ed its mean, standard deviation and Cronbach’s α. 
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Figure 2. Models analyzed. A) Model M2, only level 1, the fixed effects between factors and variables are equal to 1. B) Models M3, M4 and M5, only level 1. 
For the fixed effects between factors, the circumflex coefficients have been used. C) M4, level 2. The fixed effects are equal to 1. D) is level 2 of the M5 
model. 
Notes. M4 is the model for section B), for level 1, plus section C), for level 2. M5 is made up of sections B) and D). 
In M3, M4 and M5 the effects of the dimensions have been fixed to the scales by means of the circumflex coefficients, Equation 1. 
f. Fixed effects, equal to unity or to circumflex effects, depending on each case. 
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To test H2, on the circumplex structure of the model, we 
used M3, depicted in section B of Figure 2. This model 
comprises two orthogonal second-order factors, or dimen-
sions, which are the independent variables of the model. 
Through the corresponding fixed circumplex factor loadings, 
these dimensions influence the eight scales or first-order fac-
tors, which in turn influence the items of the QTI-P, in ac-
cordance with the assumptions of the MITB. M3 includes 
only level 1 (student level) values.  
To test H3, concerning the class (multilevel) influence on 
perceptions of the QTI-P items, the ICC were calculated for 
scales and dimensions, and three multilevel CFA were per-
formed. In the three CFA, the first level coincides with that 
of M3. At level 2, in the first CFA the level 1 circumplex 
structure with fixed effects was reproduced, and in the sec-
ond CFA the model was relaxed to allow free effects (M4, 
Figure 2, section B for level 1 and section C for level 2) in 
line with Muthén and Muthén’s (2017) system of representa-
tion. In a complementary test of this multilevel hypothesis 
(M5), we included contextual variables in level 2, that is, not 
reproducing the circumplex structure, but rather the respec-
tive means of the QTI-P values for each scale in each class 
(Fisher et al., 2011; Hox, Moerbeek & Schoot, 2017; Lüdtke 
et al., 2008). As these contextual variables are values provid-
ed by the results (observable), it is not necessary to set any 
level 2 coefficient to 1; see Figure 2, sections B and D. 
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Figure 3. Circumplex structure of the QTI-P confirmed in direct scores, including the effects on the academic performance of each student (M6): A) for lev-
el 1, Student; and B) for level 2, Classroom. 
Note. To simplify the figure, the values of all the possible covariances between the factors have not been included: Steering, Friendly,… , and Enforcing, alt-
hough they are included in the model, all with p < .001. 
*p < .05. f, fixed effects. ns, not significant effect. All other effects have p < .001. 
 
To test H4, concerning the predictive capacity of stu-
dents’ perceptions measured with QTI-P for academic per-
formance, the academic performance criterion we used for 
level 1 was end-of-year grades in the subjects of mathemat-
ics, sciences, Spanish language and Valencian language, and 
for level 2, the mean of the respective grade per class (M6 
and Figure 3). M6 is based on M5, but with the addition of 
the effects on academic performance explained above. M6 is 
a complete structural equations model. 
Results 
 
The means and standard deviations of the scales and the di-
mensions are presented in Table 2. The compound reliability 
of the scales ranges from .60 in the Uncertain scale to .88 in 
the Reprimanding scale. The percentage of variance meas-
ured by the average variance extracted (AVE) ranges from 
23.7% in the Uncertain scale to 58.2% in the Friendly scale. 
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In the case of the dimensions, Affiliation explains 64.1% and 
Control, 2.27%. 
 
Table 2. Descriptive information (n = 397) of the interpersonal scales and 
dimensions, and of academic performance (student level). 
 M SD  CR1 AVE1 ICC 
Steering  .78 .16 .68 .607 .2918 .330 
Friendly  .79 .23 .86 .806 .5817 .357 
Understanding  .76 .19 .83 .798 .4440 .243 
Accommodating  .45 .19 .70 .605 .2808 .263 
Uncertain  .13 .15 .63 .602 .2374 .095 
Dissatisfied  .18 .21 .75 .671 .4107 .404 
Reprimanding  .27 .24 .87 .875 .4810 .466 
Enforcing .36 .25 .73 .617 .3630 .328 
Control2 .56 .34 -- -- .0227 .352 
Affiliation2 1.28 .88 -- -- .6405 .422 
Maths 3.59 1.25    .090 
Sciences 3.65 1.27    .112 
Spanish Lang 3.80 1.12    .059 
Valentian Lang 3.64 1.19    .118 
CR: Composite Reliability; AVE: Average Variance Extracted; ICC: Intra-
class Correlation Coefficient.  
1The standardized weights of M5 have been used; the rest of the parameters 
are valid for all Models.  
2Theoretical scores 
 
(H1) The first CFA (M1) was performed with the origi-
nal 48 items from the QTI-P and covariances among all the 
scales. M1 does not fit the data; despite the good RMSEA fit 
and the acceptable χ2/df ratio, the other indices show poor 
fit values (Table 3). The complete model was therefore re-
fined by eliminating the items that reduced the scale reliabil-
ity (items 16, 37 and 41), had a  below .30 (item 30) or had 
higher correlations with the items of the other scale (items 6, 
10, 12, 14, 15, 19, 23, 24, 25, 34, 36, 40, and 42) until the 31 
items included in Model 2 (M2) were reached. This model 
shows a good fit in all the indices, and the scale variances 
and the covariances between scales are statistically signifi-
cant, as are all the effects of the scales on the corresponding 
items (). The AIC differences between M1 and M2 are 
much greater than the value of 7, in favour of M2; we there-
fore accept M2 as the best metric representation of the data 
from the QTI-P questionnaire. Detailed results for M2 are 
not presented, but the values for the effects of the scales on 
the QTI-P items are very similar to those presented in Figure 
3 (M6). 
 
Table 3. Analyzed models with their corresponding statistic indicators of models set fits. 
Model Description 2 df p(2)  2/df NNFI CFI IFI SRMR RMSEA AIC 
M1 45 items scale, level 1, 
8 first-order factors, with Covs 
2233.9 1052 <.001 2.12 .840 .851 .853 .062 .056 129.9 
M2 31 items scale, level 1, 
8 first-order factors, with Covs 
671.9 406 <.001 1.65 .941 .949 .949 .046 .042 -140.1 
M3  Circumplex model, 31 items, level 1 867.4 432 <.001 2.01 .910 .916 .917 .074 .052 3.4 
M4 Circumplex model, 31 items, level 1, 
1st and 2nd order factors, level 2 
1180.0 850 <.001 1.39 .909 .917 .919 .194 .046 -519.9 
M5 Circumplex model, 31 items, level 1,  
contextual multilevel, level 2 
1137.8 1114 .303 1.02 .994 .994 .995 .069 .011 -1090.1 
M6 Circumplex model, 31 items, level 1, 
contextual multilevel, level 2, 
academic performance, both levels 
1523.8 1570 .794 .97 1.009 1.000 1.008 .088 .000 -1616.2 
Note. Chi-squared (χ2), degrees of freedom (df), χ2 probability [p(χ2)], Bentler-Bonett Non Normed Index (NNFI), Comparative Fit Index (CFI), Bollen Fit 
Index (IFI), Standardized Root Mean-Square Residual (SRMR), Root Mean-Square Error of Approximation (RMSEA) and Akaike Information Criterion 
(AIC). 
 
In sum, the Spanish version of the QTI-P has 31 items 
(denoted by * in the Appendix), meaning that three scales 
are left with three observable variables (Friendly, Dissatisfied 
and Enforcing), another three now have four variables 
(Steering, Accommodating and Reprimanding), and two 
scales have five variables (Understanding and Uncertain). 
This reduction in the number of variables per scale is not a 
problem, however, since in a CFA with more than one fac-
tor (scale), if each factor has three variables it is considered 
sufficient for an acceptable metric (Kenny & McCoach, 
2003). The α values obtained are good in all the scales, rang-
ing from .63 for the Uncertain scale to .87 for the Repri-
manding scale (see Table 2). 
(H2) The circumplex model (M3) gives an adequate fit to 
the data (Table 3), thus fulfilling the MITB hypothesis, as all 
the indices are good. The AIC differences between M3 and 
M2 are favourable to M2, but we accept M3 as a better rep-
resentation because the fit indices are good and correspond 
to the hypotheses of the MITB. 
(H3) The ICC of the scales are very high (Table 2). With 
the exception of the Uncertainty scale (.10), the ICC of the 
other scales lies between .24 (Understanding) and .47 (Rep-
rimanding). In school settings, ICC over .30 are infrequent 
(Lüdtke et al., 2008). The ICC of the dimensions are also 
very high: .35 in Control and .42 in Affiliation. These values 
confirm the influence of class environment on perceptions 
and support the appropriateness of running multilevel CFA 
(M4 and M5); bear in mind that the ICC indicates the per-
centage of similarity in the variable measured within the class 
as compared to that of other classes: the higher the ICC, the 
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greater the similarity among the students in the class. M4 
shows a good fit to the data, all the coefficients are signifi-
cant, and their signs are coherent with the values obtained 
since the variable-scale metrics are coherent, the AIC value 
is much lower than those of M2 and M3, meaning that M4 
may be a good representation of the data. In level 2, when 
we use the mean QTI-P scores for each scale within each 
class (M5), the fit indices as a whole are very good (Table 3), 
and all the parameters are significant and coherent in terms 
of the signs. The interpretation of the effects of level 2 (the 
mean of each respective scale per class) suggests that the 
higher the class mean for a scale, the higher the score of a 
child in that class for an item on that scale. The differences 
between the fit indices, including the AIC, and those of the 
previous models are all better in M5, which leads us to ac-
cept this model as the best representation of fit of the results 
obtained from the QTI-P. In turn, there is very little change 
in the effects of the scales on the items and of the dimen-
sions on the scales in M5 from the effects in M2, M3 and 
M4, which corroborates the stability of the model. 
Thus, according to the values from Figure 3 transferred 
to M5, the prediction equation for child i in class j, for item 
26 (QTI26’ij, from the Friendly scale, Friendlyi), and the con-
textual variable Friendly, ContextualFriendlyj, gives a predicted 
value of  
 
QTI26’ij= 1.332*Friendlyi + .898*ContextualFriendlyj       (2) 
 
where in Equation 2, 1.332 is the effect of the factor 
score of child i on QTI26, which is the same for all the chil-
dren to predict each value of QTI26, as in the exploratory 
factor analysis; Friendlyi is the factor score of child i in the 
Friendly scale, and is the specific value for each child in that 
scale; .898 is the value of the level 2 coefficient of the con-
textual variable Friendly, a value that is common to all the 
children; ContextualFriendlyj is the mean of class j in the 
Friendly scale variables and is specific to each class––as there 
are 19 classes, there will be 19 different values; and finally, 
we have delete E26,ij, that it would be the prediction error for 
child i in class j for the prediction of QTI26. In Equation 2, 
1.332*Friendlyi is the first level term (specific to each child), 
whereas the term .898*ContextualFriendlyj is the level 2 term 
(specific to each class). 
In Equation 2, the level 2 term (.898*ContextualFriendlyj) 
acts as an intercept, since if a given class (j), for example, for 
class 122, its ContextualFriendly value for all the children in 
that class is .692, meaning that for all the children in the class 
the fixed value is .621 (.898*.692), which can be considered 
as the common initial level (or intercept) for all the children 
in that class. 
(H4) Table 3 shows that the results for M6 as a whole are 
statistically very good; Figure 3 represents the model graph-
ically. Academic Performance is revealed as a highly stable 
single factor (with significant variance, p < .001), which sig-
nificantly influences the four academic grades: mathematics, 
sciences, Spanish language and Valencian language. In level 1 
(student), only the Affiliation dimension positively and sig-
nificantly influences the academic performance factor. In 
level 2 (Class), the QTI-P components do not influence Aca-
demic Performance; however, Academic Performance forms 
a level 2 factor that determines the mean grade of each class 
in the academic grades, and each one of these in turn condi-
tions the individual grade of each student in each subject. 
Hence, the final grade for student i (level 1) belonging to 
class j (level 2) in sciences will be (see Figure 3): 
 
Sciences’ij= 1.059* AcademicPerformancei + 
                .996*ContexlSciencesj                                                            (3) 
 
The terms in Equation 3 are similar to those in Equation 
2, we do not include the error ESciencesij in Equations 3 and 5, 
because it is the forecasted value of qualifications in Sciences 
(Sciences’ij). Bear in mind that in turn, the variable Con-
texlSciences is generated by mean of the level 2 values: 
 
ContexlSciences’j = 1.023*AcademicPerformancej                (4) 
 
Or put a different way, by substituting the deterministic 
component from Equation 4 in Equation 3, to predict a stu-
dent’s sciences grade: 
 
Sciences’ij = 1.059*AcademicPerformancei +  
                .996*(1.023*AcademicPerformancej)                 (5). 
 
Analogous to Equation 2, Equation 5 indicates that the 
grade for level 2 for each child in class j is common to all the 
children in that class, so the AcademicPerformancej value (level 2 
value, multiplied by its corresponding coefficients) acts as an 




This study confirms the reliability and structural validity of 
the Spanish version of the QTI for upper primary school 
students (QTI-P). The QTI-P retains 31 of the original 48 
items, distributed in the eight scales, all of which have three 
or more items. The scales present better reliability indices, 
percentages of explained variance and capacity to differenti-
ate among classes, as verified by the high ICC values, than 
those found in previous studies (Goh & Fraser, 1998; den 
Brok et al., 2005; Kokkinos et al., 2009; Scott & Fisher, 
2004; Telli & den Brok, 2012), particularly the Uncertain, 
Enforcing and Accommodating scales, all of which are asso-
ciated with the Control dimension. 
These results may be explained by some of the innova-
tions incorporated into the study, namely: (a) the use of a 5-
point response scale, which ensures sufficient differentiation 
(Telli & den Brok, 2012); (b) the use of the teacher-tutor as a 
reference for class environment is more representative of 
primary school class culture than a subject teacher (Maulana 
et al., 2012); and (c) the emphasis on considering the contri-
bution of each item to its theoretical scale as much as its 
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contribution to the relationships between scales (Wubbels et 
al., 2012). 
As regards the validation of the circumplex structure 
(Hypothesis 2, Model 3), the results show that when individ-
ual (student) ratings of the observable variables are used, the 
eight scales can be explained by two independent dimen-
sions, Control and Affiliation, and that they occupy fixed 
positions in the circular structure as predicted by the MITB 
model. Other attempts have not been successful (Telli & den 
Brok, 2012), or have been confirmed approximately by com-
paring the correlation patterns between scales (Telli & den 
Brok, 2012). Finally, as in most previous studies, the Affilia-
tion dimension has the greatest empirical support (Fisher et 
al., 2011), as in our case it has a better AVE than Control, 
good ICC, and shows significant effects on the academic 
performance factor at the individual level. At the same time, 
the Control dimension is also reinforced in the Spanish ver-
sion as it contributes more to students’ perception of the TSI 
(mean = 0.56) and the students in the same class show great-
er similarity in this dimension (ICC = .352) than in previous 
studies. 
Turning to Hypothesis 3 (Model 5), the ICC are very 
high both for the eight scales and for the two dimensions, 
revealing differences between classes as well as similarities 
among students in the same class in their perception of the 
teacher-tutor’s behaviour (Lüdtke et al., 2008). This is the 
first QTI-P study to use a multilevel model, with individual 
(student) ratings of the observable variables explained by the 
scales, and the scales explained by the dimensions under the 
MITB hypotheses at the first level, and with aggregated 
(class) scores explaining the observable variables at the sec-
ond level. Previously, only the study by Fisher et al. (2011) 
had confirmed the QTI-P’s multilevel structure, but these au-
thors used the class aggregated ratings for each scale in both 
the first and second levels, and did not include in the model 
the effects of the scales on the items. In our study we veri-
fied that the final score of each child in any item of the QTI-
P is influenced by the mean class score of the scale to which 
that item belongs, plus the child’s specific score for that 
item. The scale mean therefore acts as a common intercept 
for all the students in the same class. 
For Hypothesis 4 (Model 6), concerning performance 
prediction, we have demonstrated that the students’ percep-
tions of the teacher’s behaviour do not depend on academic 
performance. In contrast, each student’s final grade depends 
on the perception of the teacher’s affiliation behaviour at the 
individual level, and on the aggregate mean score in each 
subject at the class level (see Figure 3 and Equations 3-5). 
Finally, how do Spanish students perceive their teachers’ 
interpersonal behaviour with them? The Spanish students’ 
ratings in all the QTI-P scales are lower than in previous 
studies, which may suggest that they perceive their teachers 
care little about them. However, a more detailed examination 
shows that the means are particularly low in the scales that 
load negatively on the Affiliation dimension, and more so in 
those that display low Control, and Uncertain and Dissatis-
fied behaviours. That is, although Spanish students perceive 
fewer Cooperative and Dominant behaviours in their teach-
ers than students in other countries, their perceptions of 
Opposition and low Control are even lower. This is reflected 
in the very low frequencies of Spanish teacher behaviours 
that combine Opposition and low Control, and particularly 
in the high Affiliation and moderate Control behaviours, 
which, respectively, are much higher and slightly above pat-
terns in other countries, in accordance with the indications 
proposed by den Brok et al. (2006), all of which portrays a 
positive image of teachers in Spain. 
These results coincide with the only two studies we have 
found with students from Hispanic backgrounds. First, the 
multicultural study by den Brok, Levy, Wubbels and 
Rodríguez (2003, cited in den Brok & van Tartwijk, 2015) 
found that Hispanic-American high school students general-
ly perceived more affiliation and dominant TSI than other 
students in the sample. The second study, in Spain, found 
higher scores among first and second grade students in both 
dimensions (García Bacete, Ferrà et al., 2014) than in anoth-
er study carried out in the Netherlands with children of the 
same age (Zijlstra et al., 2013). 
In conclusion, we have seen that by analysing students’ 
shared perceptions of their teacher, rather than individual 
perceptions, the QTI-P can be used to describe the specific 
environment in each class, understood as the teacher’s inter-
action with the students as a group, and that the QTI-P pro-
vides a reliable measure of this interaction. Three aspects are 
noteworthy in this respect: (a) the suitability of the QTI-P to 
capture the unique environment in each class; (b) the rele-
vance of the class as a group of students; and (c) the rele-
vance of the teacher as a creator of the environment. The 
environment effect is of such magnitude that it has a clear 
influence on individual academic performance, as well as the 
mean class performance, without academic performance in-
fluencing perceptions of the classroom environment. 
In sum, two versions of the QTI are available for Spanish 
researchers and teachers to evaluate teacher-student interac-
tion throughout primary education: the QTI-EP version, val-
idated for first to third grade primary students, and the QTI-
P version for fourth to sixth grade. One limitation of our 
study is that it did not include fifth grade students due to re-
search budget restrictions, but we can reasonably assume 
that if the proposed model shows a good fit to the data for 
fourth and sixth grade students, it will also be the case for 
fifth grade. The challenge remains to determine how teach-
ers can create these positive relationships (Wubbels et al., 
2012). In our view, and according to the conclusions out-
lined above, these interventions should be guided by two as-
pects: (a) the need for teachers to self-reflect on their inter-
active behaviour in each classroom, based on the students’ 
and their own responses to the QTI-P (Brekelmans, Main-
hard, den Brok, & Wubbels, 2011); (b) the design of pro-
cesses to accompany and provide consultation for teachers 
that will help establish the conditions to develop and apply 
curricular and comprehensive interventions for socioemo-
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tional management addressed to all the students in the class 
(García Bacete et al., 2019). Finally, future research should 
include studies involving a larger number of classes, analysis 
of primary school teachers’ behavioural profiles, and extend-
ing the validation of the QTI to all levels of secondary educa-
tion in Spain. 
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Appendix 
Questionnaire on Teacher Interaction in the upper grades of primary education (QTI-P). 
Nº Item Item Scale 
1* 1. We all listen to this teacher Steering 
2* 2. This teacher is friendly. Friendly 
3* 3. This teacher trusts us. Understanding 
4* 4. This teacher allows us to work on things that we like. Accommodating 
5* 5. This teacher doesn’t seem sure. Uncertain 
6 6. This teacher is unhappy. Dissatisfied 
7* 7. This teacher gets angry quickly. Reprimanding 
8* 8. This teacher makes us work hard. Enforcing 
9* 9. We learn a lot from this teacher. Steering 
10 10. This teacher likes to laugh. Friendly 
11* 11. This teacher knows when we do not understand. Understanding 
12 12. We can decide some things in this teacher’s class. Accommodating 
13* 13. This teacher is not sure of himself/herself. Uncertain 
14 14. This teacher is bad-tempered. Dissatisfied 
15 15. This teacher looks down on us. Reprimanding 
16 16. We have to be quiet in this teacher’s class. Enforcing 
17* 17. This teacher gets our attention. Steering 
18* 18. This teacher’s class is pleasant. Friendly 
19 19. This teacher is willing to explain things again if we don’t understand. Understanding 
20* 20. This teacher gives us a lot of free time in class. Accommodating 
21* 21. This teacher is shy. Uncertain 
22* 22. This teacher thinks that we can’t do things well. Dissatisfied 
23 23. This teacher makes fun of us. Reprimanding 
24 24. This teacher’s tests are hard. Enforcing 
25 25. This teacher knows everything that goes on in this classroom. Steering 
26* 26. We like this teacher. Friendly 
27* 27. This teacher takes notice of what we say. Understanding 
28* 28. This teacher allows us to choose who we work with. Accommodating 
29* 29. This teacher is not sure what to do when we fool around. Uncertain 
30 30. This teacher thinks we cheat. Dissatisfied 
31* 31. This teacher shouts at us. Reprimanding 
32* 32. This teacher is strict when marking our work. Enforcing 
33* 33. This teacher explains things clearly. Steering 
34 34. This teacher helps us with our work. Friendly 
35* 35. This teacher knows how we feel. Understanding 
36 36. This teacher allows us to fool around in class. Accommodating 
37 37. This teacher allows us to tell him/her what to do. Uncertain 
38* 38. This teacher thinks that we know nothing. Dissatisfied 
39* 39. It is easy to make this teacher angry. Reprimanding 
40 40. We are afraid of this teacher. Enforcing 
41 41. This teacher is sure about what he/she wants to take place in the classroom Steering 
42 42. This teacher cares about us. Friendly 
43* 43. This teacher listens to us. Understanding 
44* 44. This teacher allows us to choose what we want to work on. Accommodating 
45* 45. This teacher acts as if he/she does not know what to do. Uncertain 
46* 46. This teacher says that he/she will punish us. Dissatisfied 
47* 47. This teacher has a bad temper. Reprimanding 
48* 48. This teacher is strict. Enforcing 
* The 31 items that fit in the Spanish version. 
The expression "This teacher" is replaced by the name of the teacher of the corresponding class. 
